"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230 


Sm cod 


TAT ANIC 
hid 


wAREVORTY , oO. R, 


—_—oO 


hee 
‘Geografo-etniches! 


xiye osobennost! celtexoy soeieni 
Cyr See ts 1G! eel 84000 racceceniva v respug.tyays - 
eredney Azii 1 Yuzhnom Kazaxhctane." ete 


report submitted for 7th Intl Cc 
DB, Anthrop cal & Nthnolog!-al 
eee ot heen 6» Anthropological & Bthnolog!-al 


osfenoces, 


eas 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 


[ Haare 
Ad BE ae ta | LB DA | TS er [SEE ar a | 3s Ores gt = oo isis x vs 
CEE MEET WATS ee PES Bag oe ow Pe Bees 


1136230 


SE mai ey 


| GOKHMAN, V.M.3 NAZAREVSEIY, O.R. 


Nikolai Nikolaevich Baranskii (1881-1963) and Soviet geo ra 
Izv. AN SSSR, Ser. goog. no.3:130-133 '64, ane 


| 
{ 
i 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA- 


[isa 22 Eis 
er Gerth UES alte oe 


RDP86-00513R001136230 


aE 1S 
iach 
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Present state cf the geographical science in Zazakhstas (in 
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Iav. AN SSSR. Ser. geog. noe5:117-119 §-0 5, 


(MIRA 18:10) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230 


SPORT PEL ISLAM Cade 
soot oe - 
s 


zeicee EE eite 


ae 
rimeayp yo rests a SE epecs Sag: wy eee iy se geil 
GORUMAN, Vella} EONS 1etet SUES. Whee SULGITEY Ge deen 


KeMag HAGAPEYOKIY, O.Re 


Vadia Viacnaslavovich Pokahienevakt£, Muse ¢ hic eb 


Tove AN SOUR, Ser, rece noeSti3inlih Saf '5, ‘ 


id EVE ee eg 
PSL ber res POT WEPATE RET 


| 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230( 


136230 


LOPATH A, Ye.Deg NAZAPEVSKIY, Oelle 


Prablena in recforal cconcmfc everall evaluctfa; of naturel 
resources end corditionge Iav. ki SSSR. Ser. p Cle TO0 ls 
Fel JemP Cea 1942) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230( 


CIA-RDP86-00513R001136230 


ecmies Met 


"APPROVED FOR RELEASE: Monday, July 31, 2000 


ANDRETEVS, Vil.g KYYAZHINSRAY 3 NA TSK Ry; Prat 
fEvA, V i KPTAZHINSKAYA, L.A.; NAZAREVEKTY, OR; mEtKIN, 2.6, 
Prcblena of popalation ye: Ftachy @ tre setertific 2: 
on the populetion ef Central aste. Izv. AN SSSR Bie eee 
ree LEAS 148 Ine 66 (wIRa 19:2)". 


CIA-RDP86-00513R001136230( 


APPROVED FOR RELEASE: Monday, July 31, 2000 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230 


[ a 
rl . s 8 a ae ECE ABS” OS CS AN Sa 
ed i I EE RE IE 
Retz! 


medaeres 


VINTAYKIN, P.P.; KOKOTOP, M.G.3 NAZAREV 
Fe ) ry oe SKIY P.P.: ‘| ¢ : 
red.; PROKOFYEVA, LW.,tekin, redo PNM? bees 


(Production of feedi 
ng paste) Pastoizgotoviteli. 
khozizdat, 1962. 23 p. Crs (uh isan} 


(Feeds) 


: 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230 


i a : 
5 Sissi Wt Seco ie ee iia age oe ea uae. ee net S { 2 
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International code of nomenclature for cultivated plante. Heport 
of the Thirteenth International Horticultural Congress, London, 
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(Botany--Nomenclature) 
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HAZAREVSKIY, S.1,, kand.sel' skokhoz nauk; BEAGOVIDOVA, K.S.3 ZAYTSEVA, 
"Ye .W.; KRASNOVA, H.S., kand.sel'skokhoz.nauk; LIPINSEAYA, Ye.V.; 
LIPSKAYA, T.¥. [deceased]; SHARONOV, V.4., kand, biolog.nauk; 
FILATOVA, Yo.P.; TSITSIN, N.V., akademik, otv.red.; OGOLZVETS, 4 
G.S., atarshiy nauchnyy sotrudnik, rod.izd-va; YZGOROVA, H.F., 
tekhn.red, 


(Ornamental persnniala; brief resulta of introduction at the 
Main Botanical Garden of the Academy of Sciences of the U.S.5.R.) 
Dekorativnye mnogoletniki; kratkio itogi introduktaii v Glavnom 
botanichaskom sadu Akademii nauk SSSR, 1960. 333 P. 
(MIRA 13:7) 

1. Moscow, Glavnyy botanichaskiy sad. 2. Otdel tsvatovodstva 
@lavnogo botanichaskogo sada AN SSSR (for all, except TSitain, 
Yegorova). 

(Plants, Ornamental) (Moscow-~Plant introduction) 
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MNOGOLETOVA, Nadeshda Ivanovna. Prinfael uchastiye . HAZARXVSELY, a 
KILZYEOVSEIY, £.9,, doktor ekonom.nauk, otv.red,; ZIMENEOV, ~~ 
G.1., red.izd-va; VOIXOVA, V.V., tekkn.red, 


{Industrial monopolies in the U.S.A, after the Second World 

War] Promyshlennye monopolii SShA posle Vtoroi Kirovol voiny. 

Moskva, Izd-vo dkad.nauk SSSR, 1959, 271 p. (MIRA 13:5) 
(United States--Industrics) 
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STALEWSKA, Irena; NAZAREWICZ, Teresa 


Iwo cases-of rialignant melanoma of the akin with chronic circulatory 
insufficiency induced by onrdine metastasos. Polskie arch. med. wewn. 
29 no.6:839-844 1959. 


1. 2 IX Kliniki Chorob Wewnetranych AM w Gdanaku Kierownik: prof. 
dr med. J. Penaon i « Zakladu Anatomii Patologicenej AM w Gdansin 
Kierownik: prof. dr nauk med. W. Cearnocki, 
(HEART FAIWURE COMGESTIVE, etiol.)(SKIN, neon.) 
(HEART, neopl.) (MEBLAHCMA, compl.) 
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MISZCZERSKI, Jerzy; HAZAREWICZ, Terera 


Primary retroperitoneal tunors. Gin. Polaka}i no.2:203-212 Mr-Ap 
160. 


M. w Gdansk. 

1. Z I Kliniki Poloznictwa i Chorob Kobiecych A. 

Kierownik: doc.dr med. S. Metler i 2 Zakladu Anatomii Patolo- 

gicznej A.M. w Gdanskn. Kierownik: prof.dr med. W. Czarnocki. 
(TUMORS ) 
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KONUPA, Jerzy; LeVOUHOWSA1, Zya-unt; HAZAn dled, Teresa; FALRUASAL, Loonards 
STLNZnL, Jan; Pi: EL, Leonard — 


Studics on antineoplastic properties of Poria oblijua. I. General 
data and in vitro ntidica. Howotwory 11 no.3/4:3°3-400 '61. 


1. Z Katedry Technologii Srodkow Leczniczych Politechniki Gdanskicj 
Kicvrownik: prof, dr Z, Ledochowski 2 Zakladu Anatomli Patolozicanej 
Akademii Medycznej w Gdansiu Kierownik: prof. dr med. W. Czarnocki 
% Pracowni Nr 8 Zakladu Syntezy Orsanicanej PA! w Gdansiar Jicramik: 
prof, dr Z. Leiochowski. 

(ATL! LsOPLASTIV AGsNTS pharraccl) (FUiiG1) 
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WACALHINZ, Terogaz LdOCHiOWGAL, Zyzmnt; KOMUWA, Jorgy; STciZaL, Jan; 


————— BERT OS Loonnrd; PALAOWSAL, Leonard; WIsHLiwsxl, Henryk 


Studies cn antineoplastic properties of Poria obligua. II, Studies 
on the effect of Poria obliqua on the growth of transplanted tunors 
in animals, Nowotwory 11 no.3/43401-411 '61. 


1. Z Zakladu Anatomii Patologicznej Akademii vledycznej w Gdangiu 
Kierownik: prof. dr med. W. Czarnocki z Katedry Technologil Srodkow 
Lecanicaych Politechniki Gdars!tej Kierownik: pref, dr Z.Ledochows!4 
1 2 Pracownl Nr 8 Zakladu Synteay Organicznej Polsxtcj Alkedemti ‘Nauk 
Kierownik: prof. dr Z. Ledochowski. 

(ANTINEOPLASTIC AGENTS pharmacol) (FUNGL) 
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GNOZDZIEWIC’, Jerzy; BANACH, Stanislaw; NAZAREWICZ, Teresa 


A case of Nevin's type of late myopathy. Neurolozgia etc. iska 12 
no.2:297=300 '62, x ae, 


WH 2 Kliniki Chor. Nervowych AM w Gdansku Kierownik: prof. dr 
Z. Majewska 1 z Zakladu Anatomii Patologicznej aM w Gdansku 
Kierownik: prof, dr W. Czarnocki, 
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Morphological crungea in the liver in fatal cases -f£ viral 
hepatitis. Pat. Pol. 15 now42463-284 O-D "és 
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1. Z Zakladu Anatcmii Patologicznej Akademii Medyczne! w 
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NAZAREMSZI, Je 


"Toward Specding up the Realization of Rationalizing Protects," P. 206, 
(PRZEGIAD TECHNICZ, Vol. 75, No. 6, June 1954, Warszava, Poland) 


SO: Monthly List of East European Accessions, (EEAL), LC, Vol. ! 
No. 1, Jan. 1955 Uncl. 
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NAZAFEWSFT, J, 


Work of rationalizoticn brigades of workers snd engineers according to the 
accounts of sectional boards of the Central Technical Crpantzation. ©. 250. 
(PPZEGLAD TECENICZNY, Vol. 75, No. 7, duly 1954, Warszawa, Polar) 


SO: Monthly List of East European Accessions, (EEAL), LC, Vol. 3, No. 12, Dec, 


1954, Uncl. 
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RAZAHELSKT, Jy 


HAZAREVSKI, J. For a new organization of the rationalization and inve: tion 
movement. p. 593 


Vol. 77, no. 14, Dec. 1956 
FRZEGLAD TECHNICZNY 
FHILOSOPHY & RELTGICN 
Warszawa, Fcland 


SO: Fast European Accession, Vol. 6, March 1957 
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NAZAREWSKI, Jerzy, inz. 
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The export of patent rights is good business. 
no.33:1,4 18 Ag ‘62, 
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KAZAREWSKI, Jerzy, ins. 
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The preparation of patent rights for export. Praegl techn 
n0e34!5 26 Ag 'h. 
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USSR / General Problems of Pathology. Tumors. U 
Abs Jour: Ref Zhur-Biol., No 9, 1958, 41958. 


Author : Mazarft, 6. 

Inst : Not given. 

Title : The Effect of Male and Female Sex Hormones on the 
Development of Uterine Myomas in Rabbits. 


Orig Pub: Azerb. tibb. zh., 1956, No 11, 14-20 (azerb.) 
69-75 (Russian). 


Abstract: Rabbits were injected, subcutaneously, daily or 
on alternate days, with 2000 units of folliculin 
{in oil (I) for a period of 1-8 months. Animels 
receiving such doses of I developed diffuse my- 
omas of the uterus with formation of distinct 
nodules. Other rabbits received, on alternate 
days, 2000 units of I with simultaneous injec- 
tions, in the course of 5-10 months, of 5-10 me 


Card 1/2 
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1. From the Institute of Urology, Georgien S.S.R. Academy of 
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Activity of the Scalety of Rentgencicginte ani Radicingte's 
of the Georgian 8.8.R. in 1964. Veeterant.s rads 40 nigh tiie 
16 SaO '65, (MERA 12:12) 


1, Predaedatel! Obahchesta rentgenologov 1 radiologuv 
Grusinskoy SSR (for Nasartehvili). 2. Sekretar! Obshches' ve 
rentgenologov 4 radiologov Grusinskoy SSR (for Raridz). 
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Steady fles «+ Viscous two-phase media in + -ircular cylindrical 
pipe of “ite length, Izv, AN Uz, SSR. “er. tekh, nauk 9 no.dt 
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“L. Institut mekhaniki AN UzbSSR 4 Vyohislitel'’nyy tsentr AN . 
UzbSSR,. 
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oS. 
AUTHOR: nero if a7 ‘sie of physico-mathematical aclences) ; Fayzullayev, WF; 
e ; iv a oe 
Gotec e, AN UzSSK (Fiziko-tekhnicheskiy institut Al! UzSSR) i 
TITLE: Study of the surface shape of paraboloid mirrors obtained by a spinning method , 


SOURCE: Geliotekhnika, no. 6, 1965, 12-18 | 


TOPIC TAGS: solar furnace, soler power plant, heat reflection, parabolic body, epoxy 
Plastic 


ABSTRACT: The article deals with paraboloid reflectors made of synthetic resins by 
a spinning method that requires no expensive equipment or polishing. in view of the 
fact that shrinkage of the resin causes changes in the shape of the reflector and 
modifies its focusing ability, the authors analyze in detail the ultimate shape as- 
sumed by a paraboloid of revolution formed by solidification of & liquid during its 
rotation. To this end, they determined the form of a free surface and the interface 
between the two components when a heavy incompressible two-phase liquid poured in a 
spherical vessel rotates like a rigid body together with the sphere at constant angu- 
lar velocity about a vertical axis passing through the center of the sphere. An 
equation is derived for the ultimate shape assumed by the solidified liquid. The re- 
sults were tented by measuring the surface of e reainrmixed with plastifier and 
solidifier and made to solidify over a surface o a. merctry. The curface of 
contact between the resin and the mercury turned cut to be ideally smooth, while the 
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ACG NR: AP6008662 SOURCE CODE: UR/0167/66/000/001/0028/0034s 
AUTHOR: Nazariy, HM. P Or 
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ORG: Institute of Mechanics, AN UzSSR (Institut mekhaniki AN UzSSR); Computing 


cence tenes neem, 


Center, AN UzSSR (Vychislitel 'nyy teentr All UzSSR) 


TITLE: Investigation of two-component motion of viscous-ideal media in plane, 
finite, and infinite length tubes 


| SOURCE: AN UzSSR. Izvestiya. Seriya tekhnicheskikh nauk, no. 1, 1966, 26-34 . \ 


" OPTIC TAGS: incompressible flow, viscous flow, inviscid fluid, laminar flow, 
partial differential equation 


/ 
: ABSTRACT: The flow of viscous-ideal two-phase fluid in plene tubes is analyzed ; 
using approximate equations of motion. e' flow 1s assum 0 be laminar and 
incompressible, between two parallel plates of height 2h, length L, such that 


h/L = <cie The governing equation of motion for each component ia written and 
nondimensionalited with the reault 
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' The tube walle are assumed to be impormuable, and the analysis is restriated to 
. only one wall. Tho solution is obtained by a Laplace transformation leading to 
‘ the velocity profiles in which tho {'s5 aro complicated functions of the constants 


k, the Reynolds number, and QB,. Tho rosults show that in the limit x-4@, a 
Poisculle flow 4s established for bot: components, Orig. art. has: 33 equations. 
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GOULOYVATSELY, 1.0, (Helovets'kyi, I.D.); AYTCS'YEV, B.S. [Avdostiev, #.S.]; 
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Shenieal composition of the blood of various fishes ‘carp, sazan). 
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“Role of the Peleclimate in Forecasts of the Petroleun 
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1. Saratovakiy gosudaratvonnyy univeraitet in. 4.0. Charny- 
ahevakogo. 
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1. Khirurgicheskoyo otdeleniye Tazinsko : 

y sel‘skoy uchastkovo 
bol 'nitsy Bol'she--Bereznikovskogo rayona Mordovskoy ASSR 
(glavnyy vrach .. N.J, Startsev). 

(PREGNANCY, EXTRA. UTERINE ) 
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9. Monthly List of Russian Accessions, Library of Congress, May 1993, Uncl. 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230( 


VAPEROVED FOR aaa sary oe 31, 2000 ial ROP OO ee oe 


Te }PLSES ASE IER eens 


aE aaa RT zs 
Set i Pied heir aoe ris 


Le RAZAWI, Ve. : 
2. USoR (620) 
he Froit Culture 


M ’ $ . 2 i 
7. Suvok dry-famsing ercsard, vad i ov. no. 3, 1453. 


ae . 
9. Monthly List of Russian Accessions, Library of Congress, __“#IL 1953, Uncl. 


bie Pe eT 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136230 


i 
SAE ES SES | SO ST IEE 


_- 3 @ Aria 8 if Ca SEP PTT | 


14-57-7-15576 


Translation from: Referativnyy zhurnal, Geografiya, 1957, tir 7, 


AUTHOR: 
TITLE: 


PERIODICAL: 


ABSTRACT: 
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p 183 (USSR 
Nazarkin, V. V. 


Soil Resources for the Development of Horticuiture in 
Uzbek SSR (Zemel'nyye rezervy razvitiya sadovodstva 
Uzbekistana) 


Nauchn. tr. Uzb. s.-kh. in-t, 1956, Vol 9, Fart i, 
pp 177-187 


The author discusses prospects for the development of 
horticulture in the republic during the next few years, 
in view of the necessity for providing for the needs or 
the population and supplying the canning industry. He 
describes various types of horticulture practiced in 
different parts of the republic. The article contains 
two tables, one of the dynamics of orchard areas and 
the other of the soil resources available for horti- 
culture. 
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Country : USSR M 
Category: Cultivated Plents. Fruits. Berrios. 


Aba Jour: RZhBiol., No ee, 1958, No 100428 
Author ; 
Inst : 
Title : On the Problea of the Development of Orchard 

Cultivation in Zeravehan River Basin. Zs 


-Kazarkin, V.V. 


Orig, Cub: Materialy po proizvodit. silaa Jzbekistane, 1957, 
vy”. 9, 335-341 


Abatract: Orchard cultivation in Zeraveran basin occupies 
23% of the areas under orchard cultivation in 
all of Uzbekistan. The prospects of the devel- 
opnent of orchard cultivation over 15 years in 


> & Sanarkandskaya, Bukharokaya and kashke-Dar' inekaya 
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. Country : USSR x | 
Category: Cultivated Plants. Fruits. Berrics. 


Abs Jour: RZhBiol., No 22, 1958, Yo 100428 


e oblast's area being given validity. Data ere 
cited on newly discovered lands suitable for 
Orchard cultivation. The lands are sub-divided 
into zones: nountainous, foothill, plain and 
flood-land. Zach zone 1s divided into irrigated 
and non-irrigated sub-zones. 
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Various causes and manifestations of pressure injuries of the lungs. 
Voen,-med.zhur. no.3:65~67 Mr '61. (MIRA 14:7) 
(LUNGS--WOUNDS AND INJURIES) 
(DECOMPRESSION SICKNESS) 
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TITLE: Nuclear eae in meteorites Fd 
oe 1197 
tf | SOURCE: Geokhimfya, no. 6, 1965, 918-935 


4 TOPIC TAGS: meteorite, radfcactive fsotope, nuclear reaction, cosmic vay effect, 
af astrophysics, cosmogony — ; 


ABSTRACT: In a brief survey of the Literature, the authors discuss various problems 
which have crecently arisen with the analysis of isctopes formed.by cosmic rays in 
meteorites and ather objects from outer space. The sources considered in this pap- « 
er are divided inte two categories: astrophysical and nuclear. The first deals 
with problems in the origin and evolution of meteorites and cosmic rays, while tke 
| second is concerned with a study of the structure of atanic nuclei and the mechanism . 
of nuclear reactions under the influence of high energy particles. Tables are giv- 
en showing the radioactivity of cosmogonic isotopes ag well as the concentration of 


ae : 1/3 UDC: $50.40 : 539.17 : 552.6 
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- Stable isotopes {nm fron and stony meteorites. The cosmic age of meteorites is a 5 - 


termined from the ratio of the concentration of Cosmogonic stabl: nuclei to their 

vate of formation at the present time. It is found that most of the stony meteo- 

rites have a cosmic age of 105-6197 years. The casmic age of iron meteorites is 

‘found to be 1-7-1908 years: All meteorites whose ages have been measured are young- 

er than the geological age of the earth, which fs “4.59109 years, It is concluded 
j that all meteorites were Produced in one or two gigantic catastropnies. Curves are 
“| given showing the accumulation of cosmogonic isotopes in a meteorite, These curves 
. show that the number of stable isotopes increases constantly. Shoft bursts of 
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| generated during solar flares. - Hypotheses explaining the mechanisms responsible 


for various nuclear phenomena caused by high energy particles are discussed. Ex- 
perinental data ind{cate that cosmogenic isotopes are formed in different meteorites 
under identical conditions. However, the differences in the meteorites with respect 
to composition and size as well as the difference in ages cause wide variation in 


the concentration of cosmogonic {sotopes. Orig. art. hast § figurea, 2 tables, 10° gn 
formulas. i er 
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AUTHOR! Vinogradov, A. P.3 Surkov, Yu. A.3; Charnov, G. M.3 Kirnozov, F. F.; 


Nazarkina, G. Be \ 


TITLE: Preliminary results of measuroments of gamma radiation of the 
lunar surface on'the space station "Luna-10" ' 
SOURCE: Kosmichesklye issledovaniya, v. 4, no. 6, 1966, 871-879 

TOPIC TAGS: lunar satellite, gamma spectrometer, cosmic radiation 

SUB CODE: 22, 20,18 

ABSTRACT: Experimental investigations of the intensity and spectral | 
componsition of gamma radiation of lunar rocks made using a gamma spectro- 

meter carried aboard the automatic station "Luna-10" demonstrated that: | 
1) The general level of gamma radiation of lunar rocks approeches the 

level of gamma radiation over rocks of tho earth's crust, somewhat 

exceeding the latter. According to a preliminary estimate, the intensity 

of the gamma radtation at the lunar surface {s 20-30 uR/hour. 2) Tho 

principal contribution to lunar gamma radiation is from processes of tho 
interaction of cosmic rays With lunar matter (instantaneous gamma radtlation ; 
and the decay of cosmogenic isotopes), About 90% of the total lunar gamma 
radiation can be attributed to these processes. 3) Analysis made it 
possible to identify in the lunar spectrun photopeaks from gamma quanta ae 
emitted during the interaction of cosmic particles with the principal ! 
rock-forming elements of the lunar surface -- 0, Mg, Al, Si -- and 
gamma quanta emitted during the decay of cosmogenic isotopes. 4) The 
results of moasurements over different regions of the lunar surfaces, 


including the regions of the lunar "continents" and Seas" did not maka 
UDC: 629.195.3:523.36 
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gamma radiation over these regions (the changes of intensity do not ex. 
ceed 40%), 5) In the total intensity of gamma radlation of lunar rocks i 


| 
: | possible detection of an appreciable difference in the level of intensity of 
| . §reater than 10%. 6)Comparison of the intensity of gamma radiation from the 
| decay of natural radioactive elements K, Th and U with the results of 
instrument calibration against terrestrial rocks makes it possible to 
terrestrial rocks of basic composition of the basalt type. The 
collected data make it possible to exclude for those regions of the lunar 
surface whare the measurements tere mada the oxistence of rocks with a { 
content of the radioactive elenents Ky Th and U euch as tn terrestrial 
acidie rocks (granites) and especially rocks with ore concentrations of 
these elenxents, Orig. art. hast 3 tables and 3 figures. /JPRS¢ 39,718/ i 


ORG: none 
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4 v 
TITLE: Measurement of VN ma-radiation of the lunar surface by the Luna-10 spaceship 
[Paper presented at the Seventh COSPAN Meeting held in Vi y 1966) 


n Vienna in May 1 


ORG: Institute of Geochemist and Analytical Chemistry im. V. I. Vernadskiy, 
AN SSSR; Moscow (Institut sockhtntt [ aT eicheskoy khimii AN SSSR) 
, 


SOURCE: Geckhimiya, no. 8, 1966, 891-899 


TOPIC TAGS: radiation measuremant, gemma radiation, moon, luner probe, 
scintillation spectrometer 


ABSTRACT: The spaceship Luna 10) placed into a selenocentric orbit.on 3 April 

1966, was equipped with a 32-channel acintil}ation spectrometer to investi- , 
gate the intensity and spectral composition o y-radiation emitted from the 

lunar surface, The absence of an atmosphere sufficiently dense to absorb — 
y-rays makes it possible for a spaceship in lunar orbit to register y-radiation. 

However, the counting rate measured from an orbiting gpaceahip decreases 


as a result of a decrease in the solid angle subtended by the visible surface 
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of tae Moon, which was 0.9% at periselene and 0. 46" at aposelene in the 
initial orbit. , 


It is known that the content of natural radioactive elements (U, Th, KK"? ) 
in terrestrial rocks decreases from acidic to basic to ultrabasic recks and 
that the decrease covers a range of several orders of magnitude. Therefore, 
it was expected that it would be possible to determine the type of rocks 
present in the lunar surface from the relative content of U, ‘Th, and K 
established from the the ray spectrum. In conducting the experiments, the 
fact that the level of Y-radiation from natural radioactive elements can: 
be lower than the level of ‘radiation produced during the interaction of 
primary cosmic particles (primarily protons) with the lunar surface was taken , 

.into account by analyzing the characteristic rays emitted during the 
interaction, 


Instrumentation 


| The measurements were made with a scintillation spectrometer 
' consisting of a 3 x 4-cm Nal(TI) cylindrical crystal y-ray detector -with an 
| FEU-16 photomultiplier and a pulse-height analyzer. To eliminate the back- 
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| ground from charged particles, the Nal(T1) crystal was enclosed in a container 

' of a thin plastic scintillator. The pulses generated by charged particles were 
registered by the Nal(T1) crystal and the plastic scintillator and were then 
separated from the pulses generated by -rays which went practically : 
unregistered by the plastic scintillator, ; 


| 
! 
| 
The scintillation spectrometer recorded Y-ray spectra in the energy | 
ranges between 0, 33.1 and 0.15—1.5 Mev. ‘The switching of energy ranges | 
was performed by ground command. The detector and the analyzer of the 
spectrometer wae located ina hermetically sealed compartment under a shell 
1 g/cm * thick. | 


: Experimental Results 


Six Y-ray spectra in the energy range 0, 3-3. 1 Mev were obtained during 
the first month of operation of Luna 10, In addition, the integrated intensity - 
of. y-radiation in the same energy range was obtained at approximately ‘ 

‘points, The measurements were conducted over relatively wide surface 

vareas covering the continents and the seas on both the light and the dark 
sides of the Moon. The height and the approximate selenographic coordinates 
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es 


Surface and the Selenocentric 
Height Above the Lunar Sur 
Oe tes at ay Regions Apove Which Measurements Were Made 
oor 


Selenographic 

veragelc 

No. of [pate and time | AY{TPES|Selenogra hic Leis he 
of measurement above latitude z 

‘ surface 


Sar 19 h 26m 


20h lla 


SA 
Baw 4 h45 m 
lh 37a 


2h kom 


Pliée 13h 56 m} 1000 


i i y-ray spectra @pectrum No. 30 
Fig. 1 (ourve 1) shows one of the primary - 
in qabie 0 taken above the dark side of theMoon. The background due to 
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1 - y-ray spectrum of the lunar rocks together with 
the background; 2 - y-ray spectrum of the background 
due to interaction of cosmic rays with the material of 
Luna 10 corrected for the Screening by the Moon; 3 and 

4 - same Spectra as ‘hose given by 1 and e, respectively, 
recalculated to represent measurements which would be : 
taken at the surface of ihe Moon. The errors shown are s 

root-mean-square errors. 


interaction of cosmic rays with the substance of Luna 10, taking the screen- 
ing by the moon into account, is also shown in Fig. 1 (curve 2), 


{ 

{ 

i 

{ 

| , 
Compared to the counting rate of y+rays measured along the flight 
trajectory, the Counting rate in orbit around the Moon increased by 30—40%, | : 


As a result of the screening effect of the Moon, the background due to 


the Moon decreageg 
and is equal to about 78-89% of the background encountered along the trajec- aa 


; tory of the flight. The background spectrum wag measured during the flight 
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| of Luna 10 toward the Moon at a distance of about 230,000 km from the Earth, 


| The principal part of the y-ray background registered is associated with | 
inelastic interactions of charged particles with the substance of Luna 10 and | 
| 
| 
j 
! 


) 


is not primary cosmic yY-radiation. ‘The natural radioactivity was small due 
to the small amounts of K, Th, and U present in the spaceship, There were 
no radioactive sources aboard the Luna 10. Fig. 1 also shows curves cal- 
culated so as to represent measurements that would be obtained directly at 
the surface of the Moon. Curve 3 in Fig. 1 shows the Y-ray spectrum at 

the lunar surface together with the background due to irradiation of the space- 
ship, while curve 4 in Fig. 1 shows the background alone. 


Fig. 2 (curve 1) shows the spectrum of Y-radiation of lunar rocks 
(after subtraction of the background) obtained by Lunar 10 while in orbit. 
This curve represents the difference between spectra represented by curves 
land 2 of Fig. 1. Fig. 2 shows that the lunar Y-ray spectrum differs con- 
siderably from the spectrum of y-radiation emitted by the surface of the 
Earth [not shown], the shape of which is primarily determined by the content 
of natural radioactive elements in the rocks. A distinguishing feature of the 
lunar Y-ray spectrum is its relatively flat slope and large number of 
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Fig. @. Gaomu-ray spectrum of lunar _ 
rocks obtuined by Luna 10 while in 
orbit around the Moon 


io - yeray spectrum of lunar recks with 
the background substracted from the 
curve; 2 - y-ray spectrum associated 
with the interaction of cosmic rays 
with lunar rocks (prompt y-radiation 
and decay of ccsmogenic isotopes), 

3 - spectrum of y-radiation associated 
with decay of natural radioactive 
elements K, Th, and U contained in 
lunar rocks. 
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‘ hard Y-rays with energies in excess of 1.5 Mev while the spectrum of natural : 
: radioactive elements is characterized by a steep slope at higher energies | 
, and the absence of rays with energies greater than 2,62 Mev. This shows . . 

that most y-radiation from the lunar surface is not associated with the a ‘ 
natural radioactivity of U, Th, and K*°but is the result of the interaction of 
cosmic rays with the lunar substance and the decay of cosmogenic isotopes, 


Table 2 shows the characteristic y-rays identified from the lunar 
Y-ray spectra and the principal nuclear reactions involving the probable 
constituent elements of lunar rocks. It can be seen from Table 2 that O, 
Si, Al, and Mg are likely the most widely distributed elements in lunar 
rocks, 

Table 2. Energies of Ganma Rays Identified From the Lunar 
Gamma-Ray Spectra 


Principal Nuclear Reactions Causing Emission of 
Characteristic Gamma-Rays 


A187 (p,p'y) Al®4, Si8(p,2n3) Al24, Pet (p,p'4) Fede 
Al*? p,paiy) Alt#, Sit® (p,2prry) Al?* 

Mz!" (p.0'5) Mat, Alt (p.ptz) Mat!, Sit® (p.pxy) Mgt! 
Mg™ (r.pay) Ne™, Ait? p,2p;) Mgt®, Sit® (p,p’x) Site 


O' nto) NI, Mg™ (p,paz) Mgt, Mgt! (p.2p7) Na®®, Alt? (p.piny) Mgt? 
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Since the lunar surface ig exposed to constant interaction with cosmic 

rays, all of the cosmogenic radioisotopes should be in radioactive equilibrium. 
Therefore, both long-lived and short-lived radioisotopes should be radio- 
active, and their content should be proportional to the effective cross gec- 
tion for their production. Calculations show that the main contribution to 
Y~ray emission is made by the decay of the following cosmogenic isotopes: 
OM (Ty = 12 sec, E, = 2.31 Mev), Oo! (T 2 = 27 sec, E, = 1,37 Mev), 
F*%Tiz= 10.7 sec, E, = 1.63 Mev), Na”? (172 = 2.6 hr, E, = 1. 28 Mev), 
Na* (Tip 215 hr, E ,=1.37 Mev and 2, 76 Mev). These radioisotopes are 
formed with a considerable yield in nuclear reactions involving the same 
rock-forming elements: Mg, Al, and Si, 


The peak at 0.51 Mev, which is especially pronounced in the lunar 
Y -ray spectra measured in the energy range 0.15—1, § Mev, is produced 
by Y-radiation emitted during annihilation, 


Analysis of the results shows that the Y-radiation intensity corrected 
for the difference in height is practically constant above the different regions 
of the lunar surface (intensities did not differ by more than 40%), This can 
probably be attributed to the fact that the main source of Y-rays ig cosmic | 
radiation, A preliminary analysis shows that the total dose rate of 
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; Y~radiation above the lunar surface is somewhat higher than the dose rate 
; above the rocks of the Earth's crust. The dose rate of Y-radiation ; 
emitted by the lunar surface is roughly 1. 5—2 times ercater than that emitted | 
by terrestrial granites (14 ur/h), 


' 
| 
t 
| oe 
| An evaluation of the natural radioactivity and the concentration of 
natural radioactive eléments can be made by substracting the effect of 
Y-radiation produced in the ineraction of cosmic rays with lunar rocks 
from the overall lunar tray spectrum. Although the exact shape of the Y-ray ! 
pan wee induced by cosmic rays is unknown, approximate results can be 
obtained by using the shape of the spectrum obtained along the flight trajec- 
tory of Luna 10 from the Earth to the Moon. Curve 2 in Fig. 2 shows the 
spectrum of radiation from the Moon produced by cosmic rays, determined 
by combining the Y~ray spectra obtained olong the flight trajectory with the 
Y~ray spectrum of the lunar rocks in the crergy range exceeding 2 Mev (the ° 
contribution of the natural isotopes is almost zero). This approximation is 
justified only ifthe ray spectra induced by cosmic rays in the spaceship 
and in the lunar rocks have the same shape and differ only in intensity. This 
assumption was demonstrated to be jlistified by both theoretical calculations aa 
and modeling experiments performed by the authors. The validity of this 
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assumption follows from the fact that the spaceship and its components were 

made of light alloys of Si, Al, and Mg with very little Fe, i. e., the dominant | 
elements in the composition of rocks. Curve 3 in Fig. 2, obtained by sub- 

tracting curve 2 from curve 1, shows the-y-ray spectrum produced by the 

decay of natural radioactive elements. Fig. 2 shows that 90% of the intensity 

of gamma radiation emitted by lunar rocks is produced by radioactivity 

‘induced by cosmic rays and no more than 10% by decay of K, Th, and U. 


Prior to the flight the Y-spectrometer aboard the spaceship was pre- 
calibrated using samples with a measured amount of K, Th, and U and also 
with rock samples containing different amounts of these elements. This 
procedure made it possible to calculate the y-ray spectra, which should be 
obtained by the orbiting spaceship, emitted by rocks with different amounts 
of natural radioactive elements (it was assumed that the radiation produced 
by cosmic rays ig absent). Fig. 3 shows such spectra which would be 
‘obtained at a height of 350 km with the background subtracted from the 
spectrum, The hatched areas correspond to range of concentrations of 
radioactive elements for given types of rocks The average vaiues of con- 
centrations of K, Th, and U were taken fren a paper by A, P. Vinogradov 
(Geokhimiya, no, 7, 1962). 
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Corapariaon of the Junar y-ray ppectra with those of terrestrial rocks 1 
i with a known content of K, ‘Th, and U slows that at leat tn the regione ot 
the Moon over which measurements were conducted there are no rocks on 
| the lunar surface, or at a depth not exceeding 27 cm, containing tie same 
amount of K, Th, and U as do the acidic terrestrial rocks, such as gran- 
iten, The intenalty of y-radiation due to natural radioactivity (Fig. 2, 
i curve 3) tends to indipate the presence of basic rocka auch ag bavalts, 
' However, at the presént time it is impossible to exclude the possibility that 
the concentration of natural radonctive elernents was estimated a bit too high. 
| It is interesting to note that tektites, which have almost the same compost- 
tion and amounts of U, Th, and K as acidic rocks, cannot be of lunar origin. 


onclusions 


ma The main results obtained from the measurements of the inteasity 
aac spectral compositicn of y-radiation by the Luna 10 can be summarized 
as follows! tien 


1. The overall level of y-radiation of the lunar surface slightly excvcds that 
of the Earth. Preliminary results show that the intensity of ‘-radiation of 
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Fig. 3. The y-ray spectra of lunar rocks 
which would be observed by a Spaceship in 
orbit around the Moon, The spectrun was 
calculated from the y-ray spectra of 
natural radioactive elements on the assump- 
tion that the relative contents of K, Th, 
and U in lunar rocks correspond to those 
occurring in the most important terrestrial 
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| the surface of the Moon is 20—30 ur/h, * 
‘2. About 90% of the Y-rays emitted by the surface of the Moon ig produced 

| during interaction of cosnic rays with lunar substance (prompt Y-rays and 


decays of cosmogenic isotopes). 
3, The basic rock-forming elements of the lunar surface are believed to be 


I 
| 
| 0, Mg, Al, and Si. 
| 
{ 


4, No difference was noted in intensity of 1-rays emitted by different re- 
gions of the lunar surface including the seas and the continents (variation of 
intensity did not exceed 40%). 

[9. The decay of K, Th, and U in lunar recks does not contribute more than 


| 10% to the total y-ray emission of the lunar surface. 
Comparison of the intensity of +-radiation from the decay of netural 


ba] 


a 


° 


radioactive elements K, Th, and U with the results obtained by a calibrated 
instrument from terrestrial rocks shows thut the concentration of radioactive 
“ements in lunar rocks is close to that of basic terrestrial rocks and differs 


greatly from acidic rocks, However, it can not be positively stated that the 
lunar surface contains no ultrabasic (meteoritic) substance. At the present 
time an attempt is being made to determine the relative content of 0, Mg, Al, 2 
and Si in lunar rocks from the available y-ray spectra produced in interac- 


| 
tions with cosmic rays. Orig. art. has: 3 figures and 3 tables. [*SH: ~. <2, no. 10) 
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